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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a block 
distortion reduction circuit for an image signal 
that realizes suppression of block distortion in 
matching with a visual characteristic by a simple 
configuration. 

SOLUTION: A decoding section 1 outputs an 
image signal series VS, motion vector 
information MV. and de-blocking filter operation 
area information BAR based on an input signal 
BTS. A motion vector conversion section 2 
generates a motion vector BV per one frame of 
an image signal series VS based on the motion 
vector information MV. A characteristic setting 
section 3 generates a selection control signal SL 
based on a motion speed detected as a scalar 
quantity of the motion vector BV and the de- 
blocking filter operation area information EAR. A de-blocking filter section 4 
obtains a signal VP resulting from application of optimum de-blocking processing 
from a still area up to a moving image area according to the selection control 
signal SL. 
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The English translation of the surrounded parts by the 
rad line on the publication (Japanese laid-open patent 
publication No. 11-275584) 

[0002] [Prior Art] 

In case of OCT coding, the DCT coefficient quantizing 
accuracy is decreased with a lower bit rate. This leads 
to a certain amount of block distortion of a decoded image . 
To suppress the block distortion, it is known to process 
an image signal by a low pass filter which is a so-called 
de-blocking filter for reducing the possible block 
'distortion in the image signal. The use of the 
de-blocking filter, however, involves a problem of 
reducing sharpness of the decoded image. 
[0003] Generally, block distortion in DCT coding is apt 
to be produced most in a large motion area. Therefore, 
subjective motions in areas of an image are detected and, 
then, an area with a large motion are processed by a 
narrow low-pass filter and an area with a moderate motion 
are processed by a wider low-pass filter (as reported 
in 1997 Conference of Video Information Media Society, 
vol. 13-5, pp. 156 - 157). In this case, the motion 
detection is carried out by a gradient method so as to 
simplify the image signal processing. 

[0004] A block-matching motion-vector detection method 
is also known as another method for accurately detecting 
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an amount of motion in an image (see Japanese Laying-open 
Patent Publication No. 7-170496). 
[0005] [Problem to be solved by the invention] 
In the conventional art using the gradient method, a 
gradient direction component of motion is determined 
from a gradient value at a position in an image and a 
difference between frames. This causes such a problem 
that a component orthogonal to a gradient direction 
cannot be detected- The block matching motion-vector 
detection method necessarily performs a huge amount of 
calculations for determining motion vectors and hence 
requires a complicated configuration of the device that 
is therefore expensive, 

[0018] Referring to Figs. 5(a) to 5{c), the operation 
of the characteristic setting section 3 is described 
below in detail. Fig. 5(a) shows a relation between a 
motion vector BV and a frequency characteristic of a 
deblocking filter . As shown in Fig, 5 (a) , a large motion 
area having a large scalar quantity I BV I of a motion 
vector is processed by using a narrow low-pass 
characteristic 3. A normal motion area having a moderate 
scalar quantity Ibv! of a motion vector and a small motion 
area having a small scalar quantity I BV I of a motion 
vector are processed by selectively using subsequently 
loosed low-pass characteristics 2 and 1 respectively. 
A still area having a scalar quantity |bv| equal to zero 

2 
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is processed by applying a through characteristic. The 
relation between the motion vector scalar quantity IbvI 
and a selectable control signal SL is shown in Fig. 5 (b) . 



3 
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[»*« 1 ] A*<3^e,SI«fi^5i|i:l()S^^ S 

'fcaatsa^rsa^ta^ ±a&*«* tntm 

saar*»t«* ±aaa£*aa<D 
-^fey^a^** H/i'-caarsataiEaa 
sawra^aiasathat, ±sa?u-Aaky©» 

f»;uox*5-fijs±t;±sE»ttLfeai»a3Ea 
a»=s lifcaaaaaswrs* *a « * * 

[SS*«3] J:ar?ay*>y?*ju*<Djg»stt$ 

s^aaaa. 

ca*asi ia^ov^y^^^oa^aa 
aaaaa-e&s z.t eaa tr saaa i na4cou 
raaa e j -hsxaa-s^ aaaaaaoM p e 

[»*a 7 3 a *aava a#<b 4 a»a *-r >s» 
a*<b fcoa»«^T?H««^« a*<b ufce-f^-a 

M««i*tt^U ±ffia£<<$ hJMMIJ:VaaL 
x a 5 -fifsa i: -chana aaaa 7 * u > 9 
a. 

[»#a s ] ±tzw&®*t&M<D y u-a s fa you 
H^T»a*-rsataiEaa4<Ma*a<»i:$ 

«*Lfccfc6Ufttt4»*a7 aaaaaaaaa 
a. 

caaaoi Aaaafttfeaaaaaafca**? k 



±aajaa*S5ya)^u— A^fcyrosii^^ 
ar*iat, ia^u-Aafcyoa^K^ ^u©* 
* 9-ai=a craaaaaaa* saaas© 7 * n, 
*©*^e,gfai7>7«f ;u* $amr*x«±.. ±ieaa 
••fc^^^aauriaaaa-^aaa^^** y> 
^aaraxtgi; $a z t «aa^f « vacaa 
.7?a, 

<=a-5 ra5fc»46co«aaa»#tto 7 * ^smt a 
c t saat-t «a*a 9 saroiiaffl^ib**. 
[leRoaa^a^i 
coooi] 

caw©«r*a»»53 *awi*aa3-y-f 
aEr«siai=ay. »ic aaoM»09aai=Ki:r 



[0002] ' 

casoaai DCTaa^b*ci±. evhu- h*«at% 
aaisi* d c T«a<Da-¥-<b»a*<a < tt v , a^-®a 

[000a] -aais. DCT»#<bi=fcit«rav^s 

aaoa^et&au a^oaatLt^^-eat^ 
W7<r^, ai»Aq&^aaaT*aai^aaafi 
^ « m *ar»a*<, 1997 aaaaa^ * < 7*^ 

a*J»*a. 13-5, 1 6 6M~1 57MI=Sa$tt 

■ci»*. ccr-i*. a^fflasa«fl:-r*feft. a^a 

[00 04] »^a*aaj:<aaj-r**jo573ra 
t lt. a%«aa?7 - 1 7 0 a 9 6#4>ai=fB»$ 

h/i/«>aaj^a*<a &^^.TL^4. 

[0006] 

[a^aaL^?^r-&aa] aaoaaisa^r. 

t 7 U-AiS^6»jaa<7)431B*RlflJl»S^«>Sfc», 

& aar «a^au -e * a n 1 1 » o hsia<& 

atbTja-?!*. at** hjuoaaaaaaaaa^a 
a^tty. aa*<aa<bt=x ssics^i^aaa^ 
a*. 

[0006] aaaa±aonai=8» a c«d^4.o 
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[00 07] 

6E«e^5>jtsj$/<^ »• jurats* 
si, as** K^ra«j:y±ffiiii«i&^swfl>^u- 
AMsfcyaa**? hju«£j3ws»#** h;us&3P 
yu-Aafcijftat^ k/mdx*s -«(=:« i: 

[0 0 0 83 C<D@BI=. 1B«e^S5«<07U- 

Asfcyaa*** K*T?»£-rsa&aiESSM*saj 

[00093 CCT». -r:?a ;t*0>fflifcS 

*i;sit^i«i©2*5cjaa»«iST*««-r*ci:6<T?# 

4. *fe??a it* earn*. «*LfcH 

orm**.*. a^<b3^<DA*e#tt. guns***. 

(ooi 03 *te*3§M0)®«;a#<tafitt. BSffiffl 

S«(g#$»^b Lfc bf-x^-^fttr-v h 'J -Afi 
Vfti&MftMlUUB*"** HHfi«fc£«#L. Sb 

*7*;u*y:/*Bigr* c«,B 

Sl$tiuEg£4<BB{i&fe5S<& 4: 314. 7 < y >?&g 

[00113 $«.i=*«W£Oiasi«^ib*^i*, A*<t 
^frfciUftS^aiia^** h^««i*««-r*l 
gfc. BS*$ J-^««kyiS«<g#l65«fl97U-AS 

I*. K/w&Xfc9-aa«*£^i:&l4»iMBi* 
ifiiaWtt© 7 -r;U ft, Xfl 7 -a*<'hS < « 

Cooi2] ca@&> s«&-ciB£ft«#«&g"i?» &*a 



[00133 

feVfttt*KJllvafcae*9 M4Mmv. »*tfv* 

[0 0 14] a&** H;ua»ffl52|4, f,,Hfl 

*»tta>7^;u*tos**TLN, »itsns*e>aiiifB«* 

[0 0 1 53 BIT. C0<haftl|»^o^ay^s^ 

«»i!8&«*r r tnft£4ft gsi= £ «■ 

IHteOliTftW «. BP2I4. a*** 

»— fltoftfl-ca*. per?***? hw£sws-ci4, 
ptfa^oa-^icttflH-sas** k;umv p *6i 
7 u-A«na-5<oa$K^ hi****-*. =oai*« 

BSSS 3 ICSf . tE«1b«t * y » <& 
5*sE^PTSf Ptf^f^-Vtt. n 7 U— A<Dfyi-e05» 

Vp (B4"OMVp1, MVp2, MVp3) SPfi> 
ftiafl)7U-A»n CH-CI*n = 3) -CISLT1 7U 

(SD*©MVpl/3. MVp2/3, MVp3/3) 

[00 1 63 Be^f^<? h;u2»»6-ett, Btf* 

**«»S|l=<5UiH- Sa*«^ h;UM V b*vfe 1 7 U-r 

4 . «^bSS J: y » & ^* MMViRMO 5 %83 

*iao«>»tffitt^»»#<bi: d c T^<b*«fft>*i* B 
:©»t^ h;uMVb<D5%-5i 7U-ABI 

OM^^^ h/U OffiO>MV b 1 1 , MV b 1 2. MV 
b21. MVb22. MVb31, MVb32) £jg# 

[00 i 73 *qwaiJ7ia. a^^^ siuts«Mv<o»^- 

<b/<5>-<« (l, P, Be$**0te$8fc4i'> 

l=. #»cDaf*lc^5!*SyfflH§^CTS4Jdtf 5, SiR 

W8I*. »^^<^K;UBVp, BVblZ^LT. JBy 

;ut^p»»JittBt < <»Hi>BVtstt^t^. 

I [0 0 1 8] SIS (a) - (c) IS, fett&SSflSftStl i 
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tt£88rrs/!:ft<0ia-efc.5, m % < a) ^ as** 
hub v tr^o »#>*7 *;u*©JlJS»1#tti:C5ii8 

aOJ:5te, a*** I B 

3*a«ts, *lt, i bv i tf+cjafcaa&wfig 

[00 1 9]^0 (c) ». f^D«;#i/^^^» 
W^ISlaS^. §SJS-Cffi£*lfcE3ft»jb<10<D 

C0020] *;U*afttI« 

-a i bv i i=<ti:Tsia (b) i=^rs^Hf»^s 
LSjaars. BAR*<o©af*4ut«#-<5i±x 

[002 1] B6|*. f7B.^>{r7<J^S4»- 
- 1 . 9 - 2 , e ^ n I*, -*;h.-eh.Sl&1£S2&iBfl> 
5. ifi& s T?Uv*-L>>f3 4)\,* 1 1-1. 11-2. 

2. fctfen©3-f*5Mj>$r*&a£*f5. a^gj, 
o, 1 2i4, *#i-etLS««d©e#sLizi5i:-c» xju 

[00 22] 07tt k ^?Dv*>y7^;^fl)'fV/< 

ttl!4» 1, 2. 1 <x i /4) flMJ//<;u*fcS"CS 
Sft"*. tel£2. »tt4l4» 1$ttld)7Y/U^K. 

[0 0 2 3] BUfS^feUK . *gsSS«l=J:iKtf. St 

». 0 C Tft^b*;h7ili«aiSiIRft;l=ffiSfc»g£ 
[0 0 2 4] *l=. **M©S2<0SISfflll=*3l^-C, IS 

r UflWBlsRftjg Lt?o»;? B*<&«JE**t 5 l=#Sfc 
t><&t?fc*, npoS4|ft«i . at** 

ro sSiSfli <n i, » t © & -c & 5 . 
[oo2s] vnmmmmn i 3 «, ss#"«*i«a<bv 
ic**a#«jES9aERssiu^4. at** hubv 



»S7U-AiSiI?L/-.Ao^SVS 6 t. VSp 

a»ffiS£l4ER = I | VSc t (x. y)-VSpr 
(x+BVx, y+BVy) I C = |=Z/±*n 

[0026] ?#ttSSSSJ1 4l*. E9 (a) , ( b )|= 

ran (a) i=*r*-5i=, atttEssERtfaffi 

r. xioasKM^miu at** m,©**9-si 
b v i *jco4vc«aaaift**<» < 

—3a. ma (b> sis, a^tssEis^E 

R*<BBfiSTH*aSa>^n-y^tt. D C T«£-%fca>g3Hfc 
[0027] Ja-hdSfc^fcft] < . *SUBC5l=**ufS. § 

CO 0 2 8] «|=, *&$l0>%S3<DmmWG>Z?a 

«*0iOK*t. *SJfi«yi*. f7a?*>*7^i, 

©■c-fcs. H0«?fi^fcss i » a*** h;u*sssp2, 

S««U2SS^S L OUSSffillZ 

#j6< 1 0)»*coa^*ff 5 * Ot! &*. 

[0 0 2 9] *»W<0S4«>||16fiI«>^Bt/^« 
fifcSBi 1I=*-T. *9W««. f?B^3^ 

<0T?;fe*. i^eao«#<ba i . a*** h;u*asj2» 

f^a-y^V<f7^^94l*. Si l=a«L*:Sl<0Se 

?ttttg2S€m e». sir«i»<s#s l rotas @s 
2 OSJBffllfcfe it S-r?a v r 4 ju* a^« 

*. 

[0030] n±\z&<<i±ia<. % ma. mo&i&mz 

[003 1] C©J:5«C^*«T?I*. DCT»*{b-C'a 
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